GRK2-dependent desensitization downstream of G proteins.
G protein-coupled receptor kinases (GRKs) are serine/threonine kinases first discovered by its role in receptor desensitization. Phosphorylation of the C-terminal tail of GPCRs by GRKs triggers the docking of beta-arrestins and the functional uncoupling of G proteins and receptors. In addition, we and others have uncovered new direct ways by which GRKs could impinge into intracellular signalling pathways independently of receptor phosphorylation. In particular, we have characterized that elevated GRK2 levels can reduce CCR2-mediated activation of the ERK MAPK route in a manner that is independent of kinase activity and also of G proteins. This inhibition of ERK occurred in the absence of any reduction on MEK phosphorylation, what implicates that GRK2 is acting at the level of MEK or at the MEK-ERK interface to achieve a downregulation of ERK phosphorylation. In fact, we describe here that a direct association between GRK2 and MEK proteins can be detected in vitro. p38 MAPK pathway also appears to be regulated directly by GRK2 in a receptor-independent manner. p38 can be phosphorylated by GRK2 in threonine 123, a residue sitting at the entrance of a docking groove by which this MAPK associates to substrates and upstream activators. The T123phospho-mimetic mutant of p38 shows a reduced ability to bind to MKK6, concomitant with an impaired p38 activation, and a decreased phosphorylation of downstream substrates such as MEF2, MK2 and ATF2. Elevated levels of GRK2 downregulate p38-dependent cellular responses, such as differentiation of preadipocytic cells, while LPS-induced cytokine release is enhanced in macrophages from GRK2 (+/-) mice. In sum, we describe in this article different ways by which GRK2 directly regulates MAPK-mediated cellular events. This regulation of the MAPK modules by GRK2 could be relevant in pathological situations where the levels of this kinase are altered, such as during inflammatory diseases or cardiovascular pathologies.